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EXAMINING AN EXPERIENTIAL LEARNING APPROACH 
TO PREPARE STUDENTS FOR THE VOLATILE, 
UNCERTAIN, COMPLEX AND AMBIGUOUS (VUCA) 
WORK ENVIRONMENT 
 
 
ABSTRACT 
Due to the constantly changing work environment, there is a need for universities 
to produce students who can adapt in a volatile, uncertain, complex and ambiguous 
(VUCA) work environment. A university in Singapore introduced its UNIS-X experiential 
learning pedagogy to prepare her students with future work skills to cope with a VUCA 
work environment. The UNIS-X approach encompasses four principles (project-based 
learning; interdisciplinarity; close collaboration between faculty and external partners; 
and active mentoring) in a single course. The aim of this study is to examine the 
effectiveness of the UNIS-X experiential learning pedagogy. Although the UNIS-X group 
has a higher improvement of problem-solving skills compared to the non-UNIS-X group, 
the difference was not significant. However, the findings from focus group discussions 
indicate that students shared positive feedback on the effectiveness of the UNIS-X 
pedagogy in developing their cognitive, interpersonal and intrapersonal competencies. 
Students were positive about their UNIS-X experiential learning journey. 
 
Keywords: experiential learning, VUCA work environment, real world problems, 
problem-solving skills 
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1. INTRODUCTION 
The scale and complexity of challenges facing the world today are 
unprecedented. Increasingly, higher education had been called on to train students to 
become capable of dealing with complex issues and systems both in scientific and 
professional environments (Delaney et al., 2017; Longmore et al., 2018; Mishra and 
Mehta, 2017). In 2013, Mr. Heng Swee Keat, then Minister for Education in Singapore, 
highlighted the same challenge during the Singapore Ministry Of Education Work Plan 
Seminar, in his call for the education system to produce all-round students who can adapt 
to what companies term as a “VUCA” work environment – “volatile, uncertain, complex 
and ambiguous” (Davie, 2013, para.4). He was of the view that students needed to 
develop their problem-solving skills in order to handle problems that have no “clear cut 
solutions” in this volatile world (para. 5).  
According to Silva (2009), proponents of 21st century learning pointed to a “new 
workforce reality” that demanded the next generation of college graduates to be 
“independent thinkers, problem solvers, and decision makers” (p.630). Silva argued that 
the essence of 21st-century skills is an emphasis on what students can do with 
knowledge, rather than what units of knowledge they have. Rotherham and Willingham 
(2010) similarly argued that skills and knowledge are not separate but intertwined. 
According to them, advocates of 21st century skills favoured student-centred modes of 
learning, like problem-based or project based learning, which allowed students to 
“collaborate, work on authentic problems, and engage with the community” (p.19).  
The Future Work Skills 2020 report released by the Institute for the Future has 
identified transdisciplinarity as well as novel and adaptive thinking as skills important to 
the future workforce (Davies et al., 2011). As a country, Singapore too has launched a 
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national movement called ‘SkillsFuture’, which emphasises the importance of real world 
work exposure and ‘ensuring a closer fit between workers’ skills and competencies and 
the needs of the economy of industries’ (Woo. J., 2017; Ministry of Manpower, 2016). 
With these challenges in mind and need for an education where students are 
rooted in content knowledge but also provided with ‘hands-on learning that mirrors real-
world problems and work opportunities in an interdisciplinary way’ (The Economist 
Intelligence Unit Limited, 2015), it is paramount that universities embrace innovation in 
their teaching pedagogies and make learning more pertinent. Recognizing the need to 
prepare her students with future work skills to tackle increasingly complex problems and 
cope with a VUCA work environment, a University in Singapore (UNIS) embarked on a 
transformational learning journey that aimed at inculcating innovation in its curriculum by 
launching undergraduate courses that adopted a new experiential learning approach 
called ‘UNIS-X’. 
UNIS, established in 2000, is the third autonomous university in Singapore. UNIS 
offers six undergraduate degree programmes. The six degrees are Bachelor of 
Accountancy (BAcc); Bachelor of Business Management (BBM); Bachelor of Science in 
Economics (BSc (Econ)); Bachelor of Science in Information Systems (BSc (IS)); 
Bachelor of Social Science (BSocSc); and Bachelor of Laws (LLB). 
The UNIS-X pedagogy piloted in January 2015 with two courses involving two 
faculty and 58 students. As of January 2018, UNIS-X had grown to 48 courses offered 
across all six undergraduate degree programmes in UNIS. Approximately 70 faculty were 
involved and over 6,000 students completed a UNIS-X course. More than 800 student 
projects had been completed for 300 organisations from various industries that came on 
board as client partners. Of these organisations, 70% were from private sector, while the 
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remaining 30% were split between the public sector (15%) and non-profit sector (15%). 
Among those from the private sector, 35% were multinational corporations (MNCs) while 
the remaining 65% were small and medium-sized enterprises (SMEs). The projects that 
the students completed were mainly operational business level projects around themes 
such as accounting, branding, business improvement, data analytics, design thinking, 
policy implementation and web/ mobile development. 
A UNIS-X course combines academic with experiential learning through heavy 
use of projects aimed at solving current issues faced by external client partners. Each 
course has few weeks of classroom time, followed by a project on a real problem with an 
industry partner. Client partners joined the class at selected points during the semester 
to mentor the students in their projects and to attend student presentations. For selected 
projects, students may have to visit the client partners at their workplace in order to gather 
more information. Conducted over one semester (15 weeks), it challenges students to 
use their disciplinary knowledge and skills to tackle real world problems through 
interdisciplinary approaches and activities. Students, through the project, work with 
various groups of people - faculty who mentor them on disciplinary knowledge and project 
management skills, the industry partner who provides them with the industry background 
and constraints in the organisation, fellow students whom they can tap on their 
disciplinary knowledge and expertise. 
The UNIS-X pedagogy encompasses four principles: 
1. Project-based learning: Students are exposed to substantive in-class knowledge 
to build a strong foundation essential for contribution to the real, unresolved 
problem in the form of a project that the industry partner bring to class. This 
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accelerate students’ learning to go beyond hypothetical classroom exercise and 
exposes students to the uncertainty and ambiguity of real world issues. 
2. Interdisciplinarity in curriculum and learning design: Students from various 
disciplines ensure that the problems thrown to them through the project are 
viewed from multiple angles and are exposed to differences and eventually more 
able to embrace such differences. 
3. Close collaboration between faculty and external partners: Through the close 
working of the faculty with the external partners, faculty learn how real world 
adapts theory and the external partners deepen their own learning methodology 
and this further inculcates in both the students and partners the value of 
continuous learning which is imperative going forward given the rapidly changing 
economic conditions. 
4. Active mentoring of students by faculty and external partners: The partners and 
faculty actively mentor the students so that students could benefit more out of 
the deeper relationship and get to view the problem from different viewpoints.  
While conceptually, UNIS-X pedagogy embodies several future work skills that 
may prepare an undergraduate student well for future work challenges, it remains unclear 
whether integration and interaction of four UNIS-X principles within a single course is an 
effective experiential learning approach. This study aims to examine the effectiveness of 
the UNIS-X experiential learning pedagogy. 
Two methods were employed to address the research objective. First, quasi-
experiments were conducted to examine whether students who took UNIS-X courses 
improved their problem-solving skills more than those who did not take UNIS-X courses. 
Second, students who took UNIS-X courses participated in focus group discussions to 
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share their perception of the effectiveness of the UNIS-X pedagogy and their key 
takeaways from their experiential learning journey. 
Although the UNIS-X group has a higher improvement of problem-solving skills 
compared to the non-UNIS-X group, the difference was not significant. However, the 
findings from focus group discussions indicate that students reported positive feedback 
on the effectiveness of the UNIS-X pedagogy in developing their cognitive, interpersonal 
and intrapersonal competencies. Students were positive about their UNIS-X learning 
journey. 
This study contributes to both existing literature and practice. In terms of 
contribution to education literature, this study examines a new experiential learning 
approach that combines four principles (project-based learning; interdisciplinarity; close 
collaboration between faculty and external partners; and active mentoring) in a single 
course. Prior studies tend to study each of the principles separately. The findings of this 
study serve as useful feedback and inputs for UNIS to revamp its undergraduate 
curriculum by incorporating UNIS-X experiential learning pedagogy in its curriculum 
design. It also serves as useful learning experience for other universities that may 
consider adopting similar experiential learning approach. 
The remainder of the paper is organised as follows. The next section discusses 
the four principles of the UNIS-X experiential learning approach. The subsequent 
sections describe the research method and discuss the results. The final section 
examines the limitations of the current study, and opportunities for future research. 
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2. LITERATURE REVIEW 
The UNIS-X pedagogy embraces four principles: (1) project-based learning 
tackling real world problems and issues; (2) interdisciplinarity in curriculum and learning 
design; (3) close collaboration between faculty, and external partners; and (4) active 
mentoring of students by faculty and external partners. 
2.1 Project-Based Learning 
The first principle of UNIS-X pedagogy is project-based learning (PBL) tackling 
real world problems. Debra Rowe (2007), President of the U.S. Partnership for Education 
for Sustainable Development, envisioned an ideal situation where a practical curriculum 
based on real world applications could be implemented in higher education: 
“Imagine what might happen if students were regularly assigned actual 
sustainability problems that were brought to higher education by cities, 
businesses, non-profit organizations, and other institutions. If classroom 
exercises produced workable contributions to solutions, students would 
understand they have positive impact on the world through their academic 
learning (p.324).” 
PBL is a form of situated learning based on constructivist finding that students 
develop a deeper understanding of content material when they actively construct 
meaning by working with and using ideas (Alves et. al, 2016; Krajcik and Blumenfeld, 
2006). Markham et al. (2003) alternatively described PBL as “a systematic teaching 
method that engages students in learning knowledge and skills through an extended 
inquiry process structured among complex, authentic questions and carefully designed 
projects and task” (p. 4). 
 8 
 
 
Prior research showed that PBL provided a number of positive learning outcomes 
for students. Gultekin (2005) examined primary school children in social studies classes. 
Forty students completed an achievement test, consisting of 30 items and a semi-
structured interview. The results suggested that students became better researchers, 
problem solvers and high-order thinkers through PBL. This finding was supported by 
Jollands et al (2012) who interviewed 10 engineering graduates. Six graduates completed 
a more substantially PBL curriculum while the remaining four graduates completed a 
traditional non-PBL curriculum. They were asked to talk about the nature and context of 
their current work project, the role they had within the project, their project team and its 
interactions, successes and difficulties they experienced as well as what they did to meet 
the demands of their work project. The study found that students who completed the PBL 
curriculum developed problem solving, research and communication skills. 
Studies comparing PBL to conventional instruction (Mergendoller et al., 2006; 
Parker et al., 2011) showed that the former yielded significant positive effects on problem-
solving skills, conceptual understanding, attitudes to learning, and “comparable or better 
student performance on tests of content knowledge” (Prince and Felder, 2007, p.16). 
Mergendoller et al. (2006) compared the effectiveness of PBL and traditional instructional 
approaches in developing high-school students’ macroeconomics knowledge. The study 
also examined whether PBL was effective in developing students’ verbal ability, interest 
in the subject, preference for group work and problem solving skills. All teachers taught 
the same content, but using PBL approach with one or more class and a traditional 
lecture-discussion approach with another class. Data was collected from 246 students 
who attended these classes and completed the pre- and post-macroeconomics 
knowledge instrument and verbal ability measure. In the same vein, Boaler (1999) 
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supported the argument that students using PBL performed better on both standardized 
assessments and project tests than students using traditional direct instruction, and that 
they learnt not only “real-world application of skills, but also analytical thinking” (as cited 
in Bell, 2010, p.42). 
Bell (2010) and Scott (2015) noted students enjoyed PBL as it encouraged greater 
understanding of a topic and it increased the motivation to learn. Helle et al. (2006) 
argued that several features in PBL would advance the adoption of favourable 
motivational orientations by students (e.g. task orientation and deep learning). As 
students defined problems and generated questions, they developed a sense of 
ownership of the learning process. 
On the other hand, Mills and Treagust (2003) noted that students taught with PBL 
gained a “less-complete mastery” of fundamentals than conventionally taught students 
acquired, and some of the students ended up unhappy over the amount of time and effort 
required by project work as well as the interpersonal conflicts they experienced during 
teamwork. Moreover, when the project work was done entirely in teams, students became 
“less equipped to work independently” (Prince and Felder, 2007, p.16). The challenge of 
PBL was therefore to define projects with a scope and level of difficulty appropriate for 
the class (Prince and Felder, 2007). 
Carriger (2017) examined whether a tradition, lecture based instruction only, 
problem based approach via projects only or a hybrid approach (mix of both lecture and 
projects) is the best way to develop the next generation of managers and leaders. His 
study involved 76 students who enrolled and participated in the three different type of 
courses taught by the same professor. He concluded that the use of a hybrid approach 
is the best way to integrate problem based learning into a management or business 
 10 
 
 
curriculum especially if the problem-based approach is addressing an ill-define, real-
world problem. 
Yamashita (2016) concluded in his study that encompasses six students involved 
in creating and implementing a real world project called the Human Library that project-
based learning, though not easy to facilitate, is effective in enhancing students’ relational 
skills. Relational skills are critical in fostering collaborative and healthy human 
relationships of which are essential for global citizenship and leadership in the VUCA 
environment of today. 
According to Bates (2014), there is a growth of knowledge-based work associated 
with the current VUCA work environment. Workers need to have a higher tolerance for 
changes to respond to the rapid market and technological developments and to be 
flexible to adapt to these changing developments. Von Stamm, B. (2017) argued that 
“there is a need to have a different education system so as to develop leaders for a VUCA 
world. They felt that there cannot be a one way transmission of information but need to 
help students develop situation awareness where they know how to assess the value and 
reliability of information and able to translate their knowledge into different context and 
situations.” Under this section, the various studies found that students who are exposed 
to PBL are better problem solvers, researchers and higher order thinkers. This is 
especially reinforced when the problem they address in their project addresses a real-
world problem. They have to think on the spot, assess the information that they gathered 
whether it is suitable or not and apply the knowledge they learnt into different projects. 
They are also more likely to demonstrate self-initiative. 
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2.2 Interdisciplinarity 
The second principle of UNIS-X pedagogy is interdisciplinarity in curriculum and 
learning design. Rogers et al. (2005) defined interdisciplinarity in higher education as “the 
emergence of insight and understanding of a problem domain through the integration or 
derivation of different concepts, methods, and epistemologies from different disciplines 
in a novel way” (as cited in Davies and Devlin, 2010, p.10). Other scholars like Bruhn 
(2000), viewed interdisciplinarity in the context of ‘collaboration’ and defined it as “two or 
more persons from different disciplines who agree to study a problem of mutual concern, 
and who design, implement, and bring to a consensus the results of a systematic 
investigation of that problem” (as cited in Borrego and Newswander, 2010, p. 64). 
Interdisciplinary learning drew on multiple disciplines to gain a deeper understanding of 
complex issues. It required a systematic effort to synthesize multiple perspectives into a 
unified framework of analysis. The defining characteristic of interdisciplinarity was the 
integration or synthesis of knowledge (Spelt et al., 2009). 
Prior research showed that interdisciplinary learning provided a number of 
positive learning outcomes for students. Proponents of the interdisciplinary approach like 
Jacobs (1989) and Davis (1995), had argued that integrated curricula would enable 
students to cope with increasingly complex and multi-faceted work environments, and aid 
in the development of problem-solving skills and complex perspectives essential for the 
modern society (as cited in Ivanitskaya et al., 2002, p.109). 
Jiji et al. (2015) argued that incorporating an interdisciplinary aspect in team 
make-up or project topic allowed students to apply what they learnt in their coursework 
to solve a real-world problem, resulting in providing students a greater depth of 
understanding and an unforgettable lesson. This conclusion was drawn from 
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accumulated experience and feedback from running the compulsory year-long course 
(Capstone Interdisciplinary Team Project) for four years. 
Interdisciplinary learning helped students to overcome a tendency to maintain 
preconceived ideas, which resulted in a broader understanding of the issues (Repko, 
2008). According to Ertas et al. (2003), interdisciplinary learning required one to “think 
across, beyond, and through the academic disciplines to encompass all types of 
knowledge about an idea, issue, or subject” (p.289). This confluence of disciplinary power 
offered possibilities for richer and deeper student learning. Repko (2008) also suggested 
that interdisciplinary learning helped students to advance their critical thinking and 
cognitive development. 
Gruenwald (2014) argued that universities should embrace an interdisciplinary 
approach to student learning in order to overcome the departmental 
compartmentalization of knowledge. However, universities seemed to struggle to develop 
interdisciplinary teaching and research due to the contradictory forces of specialized 
knowledge silos within the respective disciplines and departments (Ryan and Neumann, 
2013). 
Interdisciplinary learning was not without its challenges. According to Bradbeer 
(1999), students may encounter issues working across disciplines, in different disciplines 
and synthesizing different disciplines. Problems may result from disciplinary differences 
in epistemologies, discourses, and ways of teaching (as cited in Spelt et al., 2009, p.366). 
Taking into consideration the complexity of teaching and learning interdisciplinary 
thinking, Spelt et al. (2009) further noted that interdisciplinary higher education would 
face huge challenges in accomplishing both broad and narrow interdisciplinary thinking 
among its students.  
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Interdisciplinary curricula are perceived as forward looking (Millar, 2016) and are 
pivotal in producing students with the right mind-set and relevant problem solving and 
critical decision making skills (Byrne & Callaghan, 2013; Adams & Steward, 2015; Millar, 
2016) that are necessary in the 21st century workforce to deal with the VUCA environment 
(Drucker, 2012). Millar (2016) provided her perspective on interdisciplinary curricula 
based on findings from two different projects. The first project involved semi-structured 
interviews with 50 history and physics academics. The aim was to understand whether 
there is a change in the form of knowledge and knowledge-building in traditional 
disciplines. The second project involved semi-structured interviews with six academics 
who taught both discipline-based subjects and interdisciplinary subjects. The aim was to 
understand what knowledge is taught in interdisciplinary studies and if there is a different 
knowledge set between what is taught in disciplinary studies and interdisciplinary studies. 
Problems facing the VUCA work environment have no clear solutions. They are 
highly complex, often ill-defined and interdisciplinary in nature, spanning multiple 
domains such as social, economic, political, environmental, legal and ethical (Scott, 
2015). In addition, most workers of today do not work in silos. They work in teams and 
teams are made up of different people from different backgrounds. Davies et al. (2011) 
mentioned that “successful employees within increasingly diverse teams need to be able 
to identify and communicate points of connection that transcend their differences and 
build relationships and work together effectively.” Ideal workers are able to “bring a deep 
understanding of at least one field, but have the capacity to converse in the language of 
a broader range of disciplines”. Students who have gone through an interdisciplinary 
curriculum would be able to learn how to cope with this kind of increasingly complex and 
multi-faceted work environment and overcome their tendency to maintain preconceived 
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ideas. When students interact with people from different backgrounds and work together 
to solve a problem, they learn how to draw from different expertise and knowledge, learn 
from each other and derive a consensus on solving the interdisciplinary problem. 
2.3 Close Collaboration between Faculty and External Partners 
The third principle of UNIS-X pedagogy is close collaboration between faculty and 
external partners. Both universities and industry play a vital role in rising to the challenge 
of nurturing 21st century skills like critical thinking, problem solving, teamwork and digital 
competencies in the future workforce (Cohen et al., 2002; Perkmann and Walsh, 2009). 
In increasing knowledge-based societies, many universities embraced the third mission 
by fostering links with industry and facilitating technology transfer (Etzkowitz et al., 2000; 
Sam and Sijde, 2014; Pucciarelli & Kapan, 2016). Cohen et al. (2002) use data from the 
Carnegie Mellon Survey to understand the impact of university research on industrial 
research and development. The survey involved research and development managers 
from 1,267 firms in the manufacturing industries of United States. Perkmann and Walsh 
(2009) analysed the impact of university-industry relationships on public research. They 
interviewed 43 academics from a research-intensive university who were involved in a 
research project with external partners. The interviewees were asked about their 
relationships with external partners, reasons for working with external partners and 
benefits from the research collaboration. 
Academic engagement constituted an important mode to transfer academic 
knowledge into the industry (Cohen et al., 2002). Generally, industry partners were 
interested in broader goals than the narrow aims of conducting research for the sole 
purpose of academic publishing, and sought some form of utility from the academics. For 
example, the academic may offer his/her expertise to provide new ideas on application-
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oriented issues, solve problems, and suggest solutions to the collaborating partner. For 
the academics, access to learning opportunities was one of the key motivating factors for 
their engagement in consulting and contract research for industry (Perkmann and Walsh, 
2009). 
Academia and practice would benefit from a closer working relationship (Bringle 
and Hatcher, 2011; Chanphirun and Peter, 2014; Donovan, 2005). Donovan (2005) 
recommended that there should be continuing dialogue and co-operation between faculty 
and practitioners in order to harness the potential resulting from the partnership of faculty 
and practitioners. Slack et al. (2014) reflected on their experience teaching an auditing 
course which involves collaboration with accounting practitioners. Their study also 
included student feedback questionnaires and student focus group discussion. They 
suggested that a closer collaboration between faculty and practitioners would help in 
more fully integrating theory and practice in an academic environment. 
Lee et al. (2014) interviewed eight faculty regarding their classroom PBL 
experiences. They suggested that recruiting external partners may be challenging but the 
relationships between faculty and external partners can be rewarding. A key benefit of 
close engagement with external partners was the provision of authentic feedback on 
student projects. Lee et al. (2014) also found that using client-based projects helped to 
motivate students and resulted in more effort and commitment from students. In addition, 
students could better see the applicability of the course to their future careers with client-
based projects. 
According to Slaughter and Leslie (1997), academy-industry ties were not without 
any problems. The indirect costs included academic resources consumed but not 
covered by contract, loss of faculty’s time for basic research, loss of time for 
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administration, revenue substitution (loss of government funding as private funding 
increases), loss of time for teaching, secretiveness, departure of faculty to industry (as 
cited in Anderson, 2001, p.236). 
Fitzgerald et al (2016) highlighted that not all knowledge, expertise resides in 
schools, and there are a lot of learning opportunities in non-academic settings. Under the 
fast-changing VUCA environment, students need to learn beyond textbooks in a 
classroom context in order to stay relevant as their knowledge may become obsolete 
quickly. It posited that closer collaboration between universities and industry could raise 
the quality of education and shift from the established internally focused, discipline-based 
framework of higher education to that of a stronger level of industry and societal 
relevance that improves both society and the overarching goals of higher education 
(Fitzgerald et al., 2016). 
Besides preparing students for the VUCA work environment, universities also 
need to equip faculty to adapt to the rapidly changing environment so that faculty can 
update their curriculum and enhance the relevance of their teaching materials. This is 
achieved through closer collaboration between faculty and external industry partners. 
Through the closer working relationship, faculty can learn how the real world adapts 
theory. Businesses today must also be alert to the changing environment and adapt their 
business strategies and workforce planning (Davies et al. 2011). A closer collaboration 
between faculty and external partners would benefit the faculty in terms of learning new 
industry developments. External partners get to harness the knowledge of the faculty 
experts and the insights of the next generation of students. They can also tap on this 
close working relationship to recruit suitable candidates. 
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2.4 Active Mentoring 
The last principle of the UNIS-X pedagogy is active mentoring from both the 
faculty and the external partner. Berk et al. (2005) defined mentoring relationships in 
education as relationships “that may vary along a continuum from informal/short-term to 
formal/long-term in which faculty with useful experience, knowledge, skills and/or wisdom 
offers advice, information, guidance, support, or opportunity to student for that individual’s 
professional development” (p.67). 
Jacobi’s (1991) review revealed three characteristics about mentoring, which 
were generally accepted and subsequently reinforced by other researchers. Firstly, 
mentoring relationships were focused on the growth and achievements of the individual. 
Secondly, it was agreed upon that a mentoring experience might include broad forms of 
support including assistance with professional and career development, role modelling, 
psychological support and planned activities with a faculty member. Thirdly, there was 
consensus in mentoring literature that mentoring relationships were personal and 
reciprocal (Crisp and Cruz, 2009).  
Mentoring was regarded as a vehicle for promoting involvement in learning and 
improving students’ levels of academic achievement (Jacobi, 1991). Tenenbaum et al. 
(2001) studied 189 graduate students regarding their relationships with mentors, 
satisfaction, and academic success. Their study identified three functions of academic 
mentoring at the postgraduate level: psychosocial, instrumental and networking support 
(as cited in Yim and Waters, 2013, p.59). Yim and Waters (2013) explored the role of 
interpersonal comfort, attributional confidence and communication quality in academic 
mentoring relationships by surveying 403 Masters’-by-research and PhD students and 
148 supervisors via an online questionnaire. They concurred that psychosocial and 
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instrumental support were major mentoring support functions. Their study confirmed that 
interpersonal comfort, communication quality and attributional confidence were important 
elements to consider in mentoring relationships among academic advisors and students. 
Overall, findings on the impact of mentoring were positive concerning student 
persistence and grade point average of undergraduates (Kahveci et al., 2006; Mangold 
et al., 2003; Sorrentino, 2006). Kahveci et al. (2006) investigated the motivational factors 
that foster the participation and retention of women undergraduates in the Programme 
for Women in Science, Engineering and Mathematics (PWISEM). They compared 35 
female PWISEM students with 65 female and male Honours General Chemistry students 
over one academic year. Mangold et al. (2003) evaluated a mentoring programme at a 
major state university, using academic performance and retention rates as outcome 
measures. Students were self-selected into two different groups – one group who 
volunteer for a single mentor and another group who opt out of the mentoring 
programming. Sorrentino (2006) studied a pilot academic mentoring programme for 
college students who were at risk of dismissal. The participants were 63 at-risk college 
undergraduates. Participants were chosen three different groups in the mentoring 
programme. The first group includes 20 students who were supported with both mentors 
and tutors. The second group includes 18 students who were provided tutor support but 
not provided with a mentor. The last group of 25 students did not have any mentor or 
tutor. The data include both qualitative feedback from mentees and mentors and 
quantitative data such as GPA and dismissal rates. 
Seymour et al. (2004) also found numerous benefits of mentored research for 
students participating in undergraduate research which included enhanced career 
preparation and cultivated interest in a related career path, better research skills, 
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cognitive improvements, increased self-efficacy and the opportunity to become part of a 
learning community (as cited in Vandermaas-Peeler et al., 2015, p.378). This finding was 
derived from 76 interviews of students from liberal arts college. As part of the interview 
protocol, students commented on a checklist of possible benefits listed from the literature 
review. The students also provided additional benefits that were not listed. 
Davis and Jones (2017) surveyed 69 undergraduate researchers to examine the 
role of a mentor. These students had received an internal grant to complete a research 
project under the supervision of a mentor. Research competency and mentoring 
behaviours were among some of the questions asked to capture student experiences 
through-out their mentored research project. They concluded that undergraduate 
research programmes could not thrive without faculty participation and their willingness 
to mentor undergraduates. They felt that such active mentoring resulted in students’ 
confidence and competence, which are important skillsets to deal with the VUCA 
environment. As such, they felt that universities must encourage, foster and facilitate 
active mentoring practices in undergraduate degree programmes. 
2.5 VUCA Work Environment 
Real world challenges are highly complex, often ill-defined and interdisciplinary in 
nature. Universities should prepare students to tackle these challenges through providing 
them opportunities to hone skills such as the ability to evaluate new inputs and 
perspectives, build new capacities and strengthen autonomy that are critical for 21st 
century life and work (Scott, 2015). Bates (2014) and Davises et al. (2011) identified the 
dispositions and skills required for the VUCA work environment as following: 
communications skills, self-management, the ability to learn independently and in trans-
disciplinary ways, ethics and responsibility, cross-cultural competency, teamwork in real 
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and virtual ways, social intelligence, flexibility, thinking skills and digital skills (as cited in 
Hogan et al., 2016). 
The above literature review showed that each of the four UNIS-X principles 
embodies future work skills that prepare students for future work challenges. Students 
who have completed UNIS-X courses should improve their future work skills more than 
those students who have not completed UNIS-X courses. Students who have completed 
UNIS-X courses would also report positive perceptions of the effectiveness of the UNIS-
X experiential learning pedagogy. 
 
3. RESEARCH METHOD 
This study aims to examine the effectiveness of the UNIS-X experiential learning 
pedagogy. Two methods were employed to address the research question. First, quasi-
experiments were conducted to examine whether students who took UNIS-X courses 
improved their problem-solving skills compared to those who did not take UNIS-X 
courses. Second, focus groups were conducted with students who have taken UNIS-X 
courses to gather their perceptions of the effectiveness of the UNIS-X pedagogy and their 
key takeaways from their experiential learning journey 
3.1 Experimental Design 
Quasi-experiments were conducted to examine whether students who took  
UNIS-X courses (treatment group) improved their problem-solving skills more than those 
students who did not take UNIS-X courses (control group). As students enrolled for 
courses independently, they were not randomly assigned to the two groups. Students are 
strongly encouraged to take at least one UNIS-X course but it is not compulsory. An 
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instrument was administered to measure students’ problem-solving skills for both groups 
of students. 
3.1.1 Instrument 
The quasi-experiment was conducted using the MirMe1 Situational Intelligence 
(SQ) Assessment. It is an online game-based assessment tool to measure a person's 
ability to solve problems in a dynamic environment with evolving challenges. The MirMe 
SQ Assessment comprises three aspects of SQ: (1) sizing up an environment; (2) 
identifying options and thinking ahead; and (3) responding to challenges. 
Each student played the game individually against the computer. In each round, 
the student starts by selecting a shape from a list of available shape options and drags it 
to the main grid (see Appendix). The other three players are controlled by the computer 
and automatically select their shapes. The student continues to select the shape until 
there are no more available shape left which could fit in the main grid, signalling the end 
of the round. The student proceeds to complete two more rounds. 
Each game session consists of three rounds and takes around ten minutes. After 
each game session, the MirME SQ Assessment provides a SQ score, ranging from zero 
to 100. The highest band of 80 to 100 score represents excellent problem-solving skills; 
regularly making good decisions. The next band of 65 to 79 score represents above 
average problem-solving skills; often making good decisions. The third band of 53 to 64 
score represents average problem-solving skills; not always consistent in making good 
decisions. The lowest band of 0 to 52 score represents below average problem solving 
skills; can be hit-or-miss in making good decisions. 
                                                     
1 The MirMe SQ Assessment is developed by Logicmills (http://www.logicmills.com/). 
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3.1.2 Procedure 
At the start of the academic term, students were invited through email to 
participate in the quasi-experiment. 2,728 emails were sent out to students enrolled in 
the 30 UNIS-X courses to participate in the treatment group. Out of these 2,728 students, 
329 students took part in the experiment. For the control group, 42 non-UNIS-X courses 
were shortlisted based on the best possible match with the UNIS-X courses in terms of 
degree programme, type of course and level of course. However, there were limitations 
to matching courses as the courses vary by learning objectives and outcomes. 2,865 
emails were sent out to students who enrolled in the 42 non-UNIS-X courses and were 
not enrolled in any UNIS-X course; out of these 2,865 students, 334 students took part in 
the experiment. In total, we had 663 students who took part in this experiment. Majority 
of the students were female (62 per cent). The age of the students ranged from 19 to 28 
with the majority of them in the 22 to 25 age group (82 per cent). Majority of the students 
were enrolled in the Bachelor of Business Management degree programme (39 per cent). 
After registration, students received instructions regarding the MirMe’s game. 
They then log on to MirMe’s website to complete the game. For the pre-test, students 
completed the MirMe SQ Assessment latest by Week 2 of the academic term. Their SQ 
Score (Pre-Test) were captured by the MirMe’s system. Students were sent an auto-
generated email at the end of the academic term (Week 15) to complete the post-test. 
The post-test is the same game as the pre-test. The system captured their SQ Score 
(Post-Test). After the post-test, students received $40 Starbucks voucher and an 
individual assessment report for their efforts. 
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3.2 Focus Group  
Focus group discussions (FGD) were conducted with students who took a UNIS-
X course in either August to December 2016 or January to May 2017. Emails were sent 
to these students to solicit their willingness to participate in the FGD. In total, 26 students 
were recruited, out of which 13 were female students and another 13 were male students. 
Among them, 4 students were in Year 2, 14 students were in Year 3 while 8 students 
were in their graduating year during the period when the FGD was conducted. This 
reflects a high proportion of senior year students in UNIS-X courses. Altogether there 
were four students who were enrolled in the Bachelor of Accountancy, six students were 
enrolled in the Bachelor of Business Management, seven students were enrolled in the 
Bachelor of Science (Information Systems), two students were enrolled in the Bachelor 
of Social Sciences, one student was enrolled in the Bachelor of Science (Economics) and 
six students were enrolled in Bachelor of Law. 
These 26 students were split across three different focus groups with two groups 
of nine students and one group of eight students. Each FGD lasted between one-hour 
and one-and-a-half hour, and was tape recorded and then transcribed. Participants of the 
FGD were asked to discuss their experiences in the UNIS-X courses, mainly on what 
they took away from the course experience in terms of the learning outcomes and skills, 
and their personal evaluations of the effectiveness of UNIS-X courses.  
The transcriptions were analysed thematically where data emerging from the 
discussions were grouped together in terms of the beneficial outcomes of the UNIS-X 
course and key competencies needed in the 21st century.  
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4. RESULTS AND DISCUSSION 
4.1 Experiment 
The sample of 663 students consisted of 329 students in the UNIS-X treatment 
group and 334 students in the non-UNIS-X control group. Table 1 presents a summary 
of the demographic details of the students who participated in the quasi-experiment. 
Majority of the students were female (62 per cent). The age of the students ranged from 
19 to 28 with the majority of them in the 22 to 25 age group (82 per cent). Majority of the 
students were enrolled in the Bachelor of Business Management degree programme (39 
per cent). The mean value of the students’ current grade point average is 3.12 (std. dev. 
= 0.73). 
Table 2 presents the descriptive statistics. The dependent variable is the 
percentage change of situational intelligence (SQ) score comparing the Post-Test and 
Pre-Test (SQ Score (Percentage Change)). Students in the UNIS-X group have a mean 
value of 5.51% (std. dev. = 18.08%) improvement of their SQ score. On the other hand, 
students who are in the non-UNIS-X group have a lower mean value of 5.29% (std. dev. 
= 16.82%) improvement of their SQ score. 
Students in the UNIS-X group (treatment group) show a higher improvement of 
SQ score compared to students in the non-UNIS-X group (control group). However, the 
analysis of covariance (ANCOVA) results in Table 3 show that after controlling for degree 
enrolled, grade point average and age, there is no significant difference among the two 
different groups in the improvement of SQ score [F(1,658) = 1.704, p = 0.192]. As control 
variables are involved in this study, the analysis of covariance (ANCOVA) test was 
chosen instead of the analysis of variance (ANOVA) test. ANCOVA is used to test the 
main effect of the categorical variable (UNIS-X treatment group vs. non-UNIS-X control 
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group) on a continuous dependent variable (percentage change of SQ score), after 
effects of covariates (degree enrolled, grad point average and age) are controlled. The 
covariates control for initial group differences between the UNIS-X treatment group and 
the non-UNIS-X control group. The Shapiro-Wilk statistics is significant indicating that the 
dependent variable is not normally distributed. Additional non-parametric Kruskal-Wallis 
test that do not assume normality (Kerlinger and Lee, 2000) was conducted. The non-
parametric Kruskal-Wallis Test also shows that there is no significant difference among 
the two different groups in the improvement of SQ score (Kruskal-Wallis Chi-Square = 
0.037, p = 0.847). Another important assumption for ANCOVA test is the homogeneity of 
variance. The Levene’ test was not significant [F(1,661) = 0.979, p = 0.323)], indicating 
that the group variances are equal and the assumption of homogeneity of variance was 
not violated. 
Students completed the pre-test in Week 2 and the post-test in Week 15 of the 
course. The benefits of the UNIS-X approach may not materialized within a relatively 
short period of 13 weeks. Instead of the usual one term format, the duration of UNIS-X 
courses could be expanded to cover two terms. The duration of the experiential learning 
experience was also discussed in other studies. The University of Houston conducted a 
study on experiential learning and argued “experiential learning has to be long enough to 
embrace the roller coaster and that lengthening an experiential learning programme 
beyond the semester may create more meaningful experiences for students.” (University 
of Houston, 2016). Similarly, some students in this study gave similar feedback during 
the focus group discussions. They indicated that it would be good if the duration of the 
UNIS-X course could be extended from one term to two terms, as they felt that a longer 
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duration will give them more time to understand the problem statement, ideate on a 
solution and implement the solution. 
Students could also be encouraged to take more than one UNIS-X course. Some 
students completed more than one UNIS-X course and shared that they were motivated 
to take more than one UNIS-X course because they desired to learn new things from 
different UNIS-X courses. Faculty shared that some students benefitted from the UNIS-
X experience as they could share their experiences of the real-world projects that they 
completed during interviews with prospective employers. Employers expressed interest 
in how the students completed the real-world projects as they felt that having experience-
learning exposure is a desirable attribute in potential new hires. Students also expressed 
that the skills they picked up such as capacity for change, adaptability, initiative and self-
directed learning are important skillsets in the workforce. Students taking UNIS-X courses 
may enjoy the benefits later when they embark on their career. However, as they are not 
in the workforce yet, it is not possible to examine whether students who completed a 
UNIS-X course are more adaptable to the working life compared to students who did not 
take a UNIS-X course. 
Instead of focusing on the outcome at the end of the course, we should also 
examine the experiential learning journey of students. The next sub-section examine the 
students’ experience through focus group discussion. 
4.2 Focus Group Discussion 
Overall, all participants who took a UNIS-X course viewed that the UNIS-X 
curriculum and pedagogy were effective in enhancing a student’s learning experience. 
They believed that the combination of the four principles in a project setting had helped 
them achieve a deeper understanding of content materials and real world applications. 
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“By combining experiential learning with classroom learning, we were 
able to better appreciate the content and theories we learnt in class. In 
addition, with its focus on real world project and set up of 
interdisciplinary teams, we were able to experience a real-life scenario 
and worked with a team that consisted a wide range of skills and 
knowledge”. – Year 4 Bachelor of Science (Information Systems) 
student 
 
“We had the opportunity to apply our knowledge directly in the real life 
project with the industry partner. The project experience we obtained 
was very relevant and it offered a glimpse of what we could expect when 
we enter the workforce – exactly how real world projects are done, and 
what approach we may take when handling these projects”. – Year 3 
Bachelor of Science (Information Systems) student 
 
Some of the participants noted that, while the idea of SMU-X pedagogy is a good 
one, more can be done to improve the curriculum and pedagogy as they felt that a SMU-
X course requires high level of commitment from all stakeholders – faculty, industry 
partner and student. Significant amount of planning is also required and if any stakeholder 
is not as committed, such experiential learning may lose its intended benefits. 
“Most of the industry partners did not have much spare time. Therefore, 
it was important at the start of the course, for faculty to negotiate and 
work out a mutually agreeable level of time commitment from the 
industry partners in mentoring the projects during the course”. – Year 3 
Bachelor of Law student 
 
“Some of my friends in the course were unable to spend more time with 
their industry partners as they had hoped for, and this had impacted 
their project progress. It was therefore important to select industry 
partners who could spend more time to mentor students in their 
projects”. – Year 3 Bachelor of Business Management student  
 
A few participants felt that the effectiveness of the UNIS-X curriculum and 
pedagogy is dependent on how students perceive their learning experience in the course. 
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It is thus critical for the university to help students to identify and affirm key learning 
outcomes achieved from the UNIS-X courses they have taken.  
Participants have identified a few key takeaways and major future work skills they 
had developed after taking a UNIS-X course. In particular, a few participants cited that 
the UNIS-X pedagogy helped them develop their cognitive, interpersonal and 
intrapersonal competencies. 
“We realized that delivering a real prototype was very different from just 
conceptualizing an idea. We believed we learnt the most by working 
something out, through getting our hands on that thing or even a simple 
act of talking to someone who does not have the idea beforehand might 
give us a new perspective and let us know what is actually required on 
top of what we might already think of. This is a very relevant skill not 
just in this course but also for many things I will be doing in the future”. 
– Year 3 Bachelor of Business Management student 
 
A few participants pointed out that they realized the importance of communication 
and understanding the needs of users and clients. The frequent need to interact with 
stakeholders in their UNIS-X courses has allowed them to consider different perspectives 
and ways to approach a problem. 
“A major takeaway for us was being able to understand the problems of 
the industry partner, their specific requirements, and manage to craft a 
solution to address their needs. In addition, being able to manage 
expectations as well as communicate with the client consistently was 
key as well”. – Year 4 Bachelor of Science (Information Systems) 
student 
 
“My major takeaway was going to the field to talk to actual business 
users. This has allowed me to question things that I would typically see 
on a daily basis but do not really think much about. Talking to people 
exposes you to different perspectives”. – Year 2 Bachelor of Business 
Management student 
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Participants also mentioned that through UNIS-X courses and the applications in 
real-world projects, they were able to develop a deeper understanding of the course 
content. 
“I learnt how to prepare and present plans for internal audit such as 
including the planning of assignments, performing audit procedures, as 
well as completion reporting and audit finance. What I found very useful 
was that the UNIS-X course has provided me an environment to apply 
theory to practice. Through the project experience, I had the opportunity 
to see how internal audit in companies were conducted from concept to 
completion. Besides, I also had the chance to review and recommend 
processes for better governance and accountability. I truly appreciate 
this complete understanding of the whole audit flow which I firmly 
believe will be useful for my future work”. – Year 4 Bachelor of 
Accountancy student 
 
“I learnt different nature of international law compared to domestic law. 
I rarely had the chance to see the application of international law 
between and amongst countries. Through this course, I realized the 
nature of international law is very fluid and would often concern 
diplomatic relationships between countries”. – Year 4 Bachelor of Law 
student 
 
“The major takeaway is how basic legal principles came to life”. – Year 
3 Bachelor of Law student 
 
While some participants felt that they could also learn key knowledge concepts 
through the conventional mode of learning, most believed that the interactions with 
industry partners added significant value and depth to the understanding of the course 
content and through this ‘real-world’ factor infused in projects, they were able to 
understand constraints and develop feasible solutions that cater to the needs of industry 
partners. 
“Learning in classroom would not be as engaging and ‘hands-on’ as we 
would not be able to interact with industry partners. Without the 
interaction, it would not have given us the taste of a real-life scenario 
and would instead be much theory driven. Often we need real-life users 
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of our solution to validate our solutions to determine their feasibility. 
Also, project scenarios that we would have used if it was a conventional 
module would have had several controlled conditions and we would 
need to make various assumptions when crafting our solutions. This is 
different from situations when we get to work with a real client, the 
problem is more detailed and more challenging as they have several 
external factors and conditions that make the issue more complex. This 
would normally require us to propose a thorough and tailored solution”. 
– Year 4 Bachelor of Science (Information Systems) student 
 
One particular participant mentioned that through the UNIS-X course, he was able 
to put into perspective what he learnt from prior courses and integrate knowledge to 
develop a solution for the industry partner. 
“Through the UNIS-X course I took, I was able to apply what I learnt 
throughout my whole UNIS life to a real life situation.” – Year 3 Bachelor 
of Business Management student 
 
As UNIS-X courses require students to work with industry partners and solve real 
world issues and problems, many participants indicated that they were more 
knowledgeable about the realities of the business world and social issues, which they 
might not have been exposed before.  
“Speaking to the industry partners had helped me to know more about 
the industry. In addition, when I asked the industry partners what skills 
are required in his field, initially I had only expected him to say analytical 
thinking, being able to plan etc., but he said it is important for an auditor 
to know how to code! And this made me see the importance of taking 
some courses related to programming in order for me to eventually work 
as an auditor”. – Year 4 Bachelor of Accountancy student 
 
“The course had broadened my perspective in my future career options. 
Students in Singapore usually focus on what kind of law we could 
practice in Singapore but we tend to forget to cast our net wider and 
explore job options overseas. Through this course, I realised there are 
a lot of things Singapore is doing with her neighbouring countries that 
also involves a lot of legal work. This is one relatively unexplored field 
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and has helped to broaden my perspective”. – Year 4 Bachelor of Law 
student 
 
In terms of future work skills, most students felt that they could not pin down on one 
particular skill, as most of the UNIS-X courses have helped them developed a variety of 
skill sets. 
“I don’t think I can point out specifically just one because through the 
course, I felt I have picked up quite a few new skills”. – Year 4 Bachelor 
of Social Sciences student  
 
“It is very difficult to single out a single skill. In fact, I dare say I have 
developed practically every single thing on the list of future work skills”. 
– Year 3 Bachelor of Law student  
 
However, if we drill down on specific skill set, about one third of the participants cited 
that they have developed a higher capacity for change through a UNIS-X course. Due to 
the ‘real world’ work environments, students have learnt to be flexible in coming up with 
a solution that meets the needs of their partners, even though project scope might evolve 
along the way. 
“After doing rounds of prototyping, there were still changes. I realized 
that what we initially thought was correct might not be right in the first 
place. I found that I had improved my adaptability skills and I have 
become more resilient and better prepared to face any failure”. – Year 
3 Bachelor of Business Management student 
 
“Sometimes, what I prepared was thrown out of the window after 
presented to the industry partner. In such cases, I have learnt ways to 
adapt my answers based on my research and consider how to better 
answer industry partner’s question using what I have previously 
prepared. I feel that this is not something I could learn in classroom or 
exam setting. This is real life and in real life, you cannot be prepared for 
everything. You just have to learn how to adapt along the way”. – Year 
3 Bachelor of Law student 
 
“With projects in UNI-X courses, we had to work with real problems and 
we realized that along the way, project directions might change. My 
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initial project scope was to look at cost savings. However, as we 
progressed, we found that there were more important issues to address 
rather than just cost savings, so we took a different direction. We learnt 
to accept that changes are inevitable”. – Year 3 Bachelor of Business 
Management student 
 
“The project requirements were not always clearly set right from the 
start, which is understandable given that it was a real-life scenario. 
Hence, we needed to be adaptable to the additional information 
provided along the way. When faced with concepts that we were 
unfamiliar, we needed to discuss within our team to improve our 
understanding as well as to do additional research so as to bridge gaps 
before we proceeded with the project”. – Year 4 Bachelor of Science 
(Information Systems) student 
 
Another one-third of the participants mentioned that they had honed their analytical 
skills through a UNIS-X course by having to sieve through various information sources, 
deciding on the best ones to use for specified situations and eventually coming up with 
creative solutions that aptly solve the problems.  
“There were more than one way of solving the industry partner’s 
problems and we had to sieve through all available solutions and 
considered what data representation could be most useful to the 
industry partner. Some of these information we found on the internet 
could be outdated and might not work for them. Through this project, I 
have learnt how to research for the best possible solution and plan 
contingency plans in case my initial solution is not what the industry 
partner wants”. – Year 3 Bachelor of Science (Information Systems) 
student 
 
“We were given different pain points from our industry partner and 
supposed to make use of the data and came up with a solution. I felt 
that throughout the entire process, I had developed problem solving 
skills which is an important skill set to master”. – Year 3 Bachelor of 
Science (Information Systems) student 
 
“Critical Thinking skill-set was the most important skill set I learnt 
through my UNI-X course. We were not given a direction to approach 
the problem, so we had to think what best worked for the set of data we 
had on hand. We went through a couple of iterations and only managed 
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to come up with a solution after redoing it a few times”. – Year 3 
Bachelor of Science (Information Systems) student 
 
“The course helped me in terms of critical thinking. Coding was a new 
skill for me as a Business student. The platform that we used to log our 
fieldwork was opened to the whole class and from there, I could see 
what my other classmates were writing. It was interesting to see that 
even though we attended the same discussion sessions, we ended up 
having different interpretations of the same business problem”. – Year 
3 Bachelor of Business Management student 
 
Participants also pointed out that they had developed interpersonal skills such as 
empathy and collaboration.  
“We learnt the importance of drafting emails in an appropriate and 
professional manner. Also ready to face rejections and find ways to deal 
with them. It was also important to be adequately prepared for 
interviews because it would serve two purposes. First, it might show that 
you had a genuine interest in the subject so that industry partners would 
be more willing to open up. Second, it would ensure that the interview 
could end up being more productive and useful for your research. I also 
learnt not to make your interviewees feel that they were subjects of 
research but people you genuinely wanted to chat. We learnt that it was 
very crucial to build rapport with our interviewees in making our research 
more fulfilling”. – Year 3 Bachelor of Law student 
 
“Throughout the project, we had to communicate effectively with not just 
our project team mates and professors, but also our industry partner. 
We had to work with them to obtain the information we needed and 
provide consistent updates as well as sought guidance during the 
process to check if we were on the right track”. – Year 4 Bachelor of 
Science (Information Systems) student 
 
Participants also felt that through the project experiences with industry partners, they 
have learnt to better delivering a real world project. This is because in their UNIS-X course 
projects, they had to show a lot of initiative and self-direction and were not spoon fed with 
what to do, and therefore, became more confident in handling projects on their own.  
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“We were given the project issue and we had to work on it. Initially, we 
did not know how to apply our knowledge to the project scenario. After 
that, we had a few talks with our industry partner, conducted online 
research and look at various ways of how other people were doing such 
kinds of project before. We took a lot of initiative to learn things apart 
from what was taught in class and curriculum, and we applied that to a 
project and draw solution to the client.” – Year 3 Bachelor of Science 
(Information Systems) student  
 
“As we had to work in groups, it became essential for me to take 
initiative to move the job, to clarify doubts for the project requirements 
and to be more self-directed. It also helped us to coordinate properly as 
our group did not meet often so we needed to coordinate very well in 
order to come up with a solution”. – Year 4 Bachelor of Accountancy 
student  
 
However, only one participant mentioned she had developed information processing 
skills.  
“The most important competency I developed was that of media 
information literacy involving research and analytical skills. This is 
because when you conduct research on the Internet, you are not really 
sure of the pedigree of the information you are going to get, so one 
website may tell you something very good for your case but when you 
go back to look at the website you realize it is a personal blog as 
opposed to something more authoritative from a professor. So we learn 
how to make these subjective judgements and put forward the most 
authoritative information you could find because only then the stuff you 
are saying would carry some weight to it”. – Year 4 Bachelor of Law 
student 
 
5. CONCLUSION 
This paper examined the effectiveness of UNIS-X experiential learning pedagogy 
implemented by a University in Singapore. In particular, the study focused on 
understanding whether the learning pedagogy has equipped university students with 
future work skills to cope with a VUCA work environment. 
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Results from our experiment suggested that while the UNIS-X group had 
demonstrated an improvement of problem-solving skills compared to the non-UNIS-X 
group, the difference appeared to be somewhat insignificant. Our findings from the focus 
group discussions, however, indicated strongly that most students perceived the UNIS-X 
pedagogy to be effective in developing their cognitive, interpersonal and intrapersonal 
competencies. In addition, many of them declared their UNIS-X experiential learning 
experience to be a positive one.  
Overall, our findings indicate these real-world projects had enabled students to 
use their disciplinary knowledge, coupled with the idea of being flexible to changes, think 
through various constraints and finally select the most feasible solution for their industry 
partners. The opportunity to work with various parties (professors, industry partners and 
classmates from different disciplines) also exposed students with knowledge from other 
disciplines and allowed them to apply what they have learned, hence helping them to 
cope with increasingly complex and multi-faceted work environment.  
It was clear that the four principles (project-based learning; interdisciplinarity; 
close collaboration between faculty and external partners; and active mentoring) that 
were integrated in a UNIS-X course, played an important role in equipping University 
students with future work skills to cope with a VUCA work environment. Previous studies 
have suggested competencies required in a VUCA working environment to include 
problem-solving, critical thinking, creative thinking, communication, collaboration, 
innovation, etc. (Scott, 2015; Mishra and Mehta, 2017). Our findings suggest that each 
principle in the UNIS-X pedagogy yielded benefits and developed competencies required 
in a VUCA work environment. For instance, through PBL, students turned into competent 
problem solvers and analytical thinkers, and obtained real-world application of skills. In 
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particular, students achieved a higher capacity for change and learned to be more flexible 
by working through ambiguity and understanding constraints before developing an 
implementable solution to a problem.   
In our case, the principle of interdisciplinary learning was also pivotal in advancing 
students’ critical thinking and subject content, and more importantly, allowed students to 
obtain a richer knowledge which they effectively applied in developing a sound solution. 
Our results has also shown that close collaboration between faculty and external partners 
has helped to nurture critical competencies such as critical thinking, problem solving and 
communication. By working as a team, students learned to communicate effectively and 
empathise with others’ needs. This in turn may help students to be more confident and 
open when communicating with different people at their future work environment, and 
know how to accept differing views in a team. Finally, our findings clearly indicated the 
importance of active mentoring that enhanced students’ confidence, competence and 
even psychological support, which are all necessary elements to thrive in a VUCA 
environment.  
A limitation of this study relates to the instrument for the quasi-experiment. The 
UNIS-X experiential learning approach encompasses four principles (project-based 
learning; interdisciplinarity; close collaboration between faculty and external partners; 
and active mentoring) in a single course. There is a lack of suitable instrument in practice 
to measure all the four principles. The MirMe SQ Assessment was chosen as the 
instrument. However, it only focuses on situational intelligence, a person's ability to solve 
problems. In the quasi-experimental setting of this study, participants play a few game 
sessions to determine their problem-solving skills with the situational intelligence score. 
The instrument did not capture significant differences between the UNIS-X group and the 
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non-UNIS-X group. In addition, problem solving is more complex in an actual field setting 
within an organization. Students may develop other useful future skills besides problem-
solving skills, which may not be identified by the MirMe SQ Assessment. The benefits of 
the UNIS-X approach could also be broad, which may be difficult to measure by any 
single instrument. Another limitation relates to external validity. The results of this study 
may be limited by its particular circumstances of institution and country, making 
generalizations of the findings to other settings difficult. 
Future research could examine other existing instrument such as situational 
judgement tests. A typical situational judgement test presents the test-taker a series of 
hypothetical work scenarios and asks the individual to identify the most appropriate 
responses (De Soete and Lievens, 2015). Future research could also develop suitable 
instruments to measure problem-solving skills and other 21st-century skills. As the 
benefits of the experiential learning approaches may not immediately arise at the end of 
course within three to four months, future research should explore the longitudinal 
benefits of the learning that arises from these experiential learning courses. Researchers 
could conduct a longitudinal study looking at the impact of the experiential learning 
outcomes on students one, three, and five years beyond graduation. Future studies could 
also develop rubrics to examine the assurance of learning outcomes associated with 
experiential learning pedagogies. The rubrics would help instructors to better assess the 
learning objectives. 
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Table 1: Demographic Information (Experiment) 
 UNIS-X 
Group 
(n = 329) 
Non-UNIS-X 
Group 
(n = 334) 
Total 
(n = 663) 
% of Total 
     
Gender: 
Male 131 123 254 38% 
Female 198 211 409 62% 
Total 329 334 663 100% 
     
Age:     
19 1 13 14 2% 
20 1 15 16 2% 
21 19 38 57 9% 
22 59 73 132 20% 
23 78 87 165 25% 
24 65 46 111 17% 
25 79 55 134 20% 
Over 25 years 27 7 34 5% 
Total 329 334 663 100% 
Mean 23.64 22.79 23.22  
Std. Deviation. 1.499 1.628 1.621  
     
Degree enrolled a:     
BAcc 30 101 131 20% 
BBM 146 112 258 39% 
BSc (Econ) 27 52 79 12% 
BSc (IS) 85 15 100 15% 
BSocSc 22 44 66 10% 
LLB 19 10 29 4% 
Total 329 334 663 100% 
     
GPA b:     
Mean 3.19 3.05 3.12  
Std. Deviation 0.48 0.93 0.73  
     
 
a. The six degrees are: BAcc (Bachelor of Accountancy); BBM (Bachelor of Business Management); BSc 
(Econ) (Bachelor of Science in Economics); BSc (IS) (Bachelor of Science in Information Systems); 
BSocSc (Bachelor of Social Science); and LLB (Bachelor of Laws). 
b. GPA represents students’ current grade point average. The maximum possible score is 4.3. 
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Table 2: Descriptive Statistics (Experiment) 
 UNIS-X  
Group 
(n = 329) 
Non-UNIS-X 
Group 
(n = 334) 
Total 
(n = 663) 
    
SQ Score (Pre-Test) a:    
Mean 63.483 65.111 64.303 
Std. Deviation 9.4518 9.6834 9.5965 
Minimum 36 37 36 
Maximum 87 91 91 
    
SQ Score (Post-Test) b:    
Mean 65.930 67.557 66.75 
Std. Deviation 9.1154 9.0710 9.1226 
Minimum 41 41 41 
Maximum 87 89 89 
    
SQ Score (Percentage Change) c:   
Mean 5.51% 5.29% 5.40% 
Std. Deviation 18.08% 16.82% 17.44% 
Maximum (Increase) 69.57% 78.38% 78.38% 
Maximum (Decrease) -34.92% -32.93% -34.92% 
  
 
a. The quasi-experiment was conducted using the MirMe Situational Intelligence (SQ) Assessment 
instrument. After each game session, the MirME SQ Assessment provides a SQ score, ranging from 0 
to 100. The SQ score measures a person's ability to solve problems in a dynamic environment with 
evolving challenges. SQ Score (Pre-Test) is the SQ score obtained for the Pre-Test by Week 2 of the 
course. 
b. SQ Score (Post-Test) is the SQ score obtained for the Post-Test at Week 15 of the course. Students 
complete the same game for both Pre-Test and Post-Test. 
c. SQ Score (Percentage Change) is the dependent variable. It represents the percentage change of  
SQ score comparing the Post-Test and Pre-Test. 
 SQ Score (Percentage Change) = [SQ Score (Post-Test) – SQ Score (Pre-Test)] x 100% 
 SQ Score (Pre-Test) 
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Table 3: ANCOVA Analysis - Percentage Change of Situational Intelligence Score a 
Source of variation Sum of 
squares
Df Mean 
square 
F Sig. 
      
Group b 514.57 1 514.57 1.704 0.192
Degree Enrolled (covariate) c 605.30 1 605.30 2.004 0.157
GPA (covariate) d 44.676 1 44.467 0.148 0.701
Age (covariate) 1897.47 1 1897.47 6.28 0.012
Error 198,752 658 302.06  
      
 
a. The dependent variable is SQ Score (Percentage Change). It represents the percentage change of 
situational intelligence (SQ) score comparing the Post-Test and Pre-Test. 
 SQ Score (Percentage Change) = [SQ Score (Post-Test) – SQ Score (Pre-Test)] x 100% 
  SQ Score (Pre-Test) 
b. The sample of 663 students consisted of 329 students in the UNIS-X group and 334 students in the 
non-UNIS-X group. 
c. The six degrees are: BAcc (Bachelor of Accountancy); BBM (Bachelor of Business Management); BSc 
(Econ) (Bachelor of Science in Economics); BSc (IS) (Bachelor of Science in Information Systems); 
BSocSc (Bachelor of Social Science); and LLB (Bachelor of Laws). 
d. GPA represents students’ current grade point average. The maximum possible score is 4.3. 
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Appendix: Screenshot of MirMe Situational Intelligence Assessment Game 
Session 
 
 
 
 
 
